Aprotinin inhibits the contact, neutrophil, and platelet activation systems during simulated extracorporeal perfusion.
Aprotinin reduces blood loss after cardiac operations and decreases the bleeding time. The mechanism of action of aprotinin that produces these effects is not clear. During simulated extracorporeal circulation the contact and complement systems, platelets, and neutrophils are activated. We investigated the effect of aprotinin on kallikrein-C1-inhibitor complex and C1-C1-inhibitor complex formation, neutrophil degranulation, and platelet release and aggregation during simulated extracorporeal circulation. Fresh heparinized human blood was recirculated at 37 degrees C for 2 hours in a spiral coil membrane oxygenator-roller pump perfusion circuit. Changes in platelet count, leukocyte count, platelet response to adenosine diphosphate, and plasma levels of beta-thromboglobulin, kallikrein-C1-inhibitor complexes, C1-C1-inhibitor complexes, and neutrophil elastase were measured before and at 5, 30, 60, and 120 minutes of recirculation at 0, 0.015, 0.03, 0.06, and 0.12 mg/ml doses of aprotinin. Platelet counts decreased to 36% +/- 12% of control values at 5 minutes and increased to 56% +/- 13% at 120 minutes without aprotinin. Aprotinin did not affect platelet counts, but it did prevent the decrease in sensitivity of platelets to adenosine diphosphate and it attenuated beta-thromboglobulin release. In the absence of aprotinin, kallikrein-C1-inhibitor and C1-C1-inhibitor complexes increased progressively to 0.53 +/- 0.14 U/ml and 2.38 +/- 0.33 U/ml, respectively, at 120 minutes. Kallikrein-C1-inhibitor complexes were completely inhibited and C1-C1-inhibitor complexes were partially inhibited at aprotinin concentrations of 0.03 mg/ml or greater. Release of neutrophil elastase was partially but not completely inhibited at the highest dose of aprotinin and was 50% inhibited at a dose of 0.03 mg/ml. Because activation of the fibrinolytic system does not occur in this system, the changes were independent of the inhibition of plasmin. We conclude that aprotinin in high doses completely inhibited kallikrein-induced activation of neutrophils and partially inhibited complement-induced activation. Aprotinin did not directly affect platelet adhesion or aggregation, but it indirectly preserved platelet sensitivity to agonists and also attenuated release of alpha-granule contents. The data indicate that in the presence of aprotinin platelet function was partially preserved, kallikrein production was totally inhibited, complement activation was partially inhibited, and neutrophil release was partially inhibited, thus attenuating the "whole body inflammatory response" associated with cardiopulmonary bypass.